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i iE«ro®^^a^«o 
mwik -rstt 2 iB«ta>B{fe&asiK. 

js 6 fE46opi^^asec 

[If #31 8] JEte. iWE«*©JIH4fc«Ufc»flE«« 

m k -rzn 2 7 <^v ^-rndMcis^roB^^aig 

Bo 

If**® 10] ^ -.*Rje#«tt\ ItrlE®^ 

jg-rs w t *&&k-rzm*i£ 9 fE*©iii&*aai$Bo 

Iff 1 1 ] MEW4*ra'J#«tt» DinBlSifcSrtttt 

1 1 G*t0H*&a£eB. 

*W&®1&r : b z. k *%fW b-tzn^ l iE«© 
H&fcyagB. 

©{£^£(1!) t B^WK»-tn-?Jxtc» Lt MSB'* 7 > - 



2 

a^Bc 

1 5 ] ffiria$£$lMMktt> MIS**©/*? 
3fE«©Pi&*&a£Bo 

1 5ia^©iij^a^Bo 
k&mmk-rznx&i 6iE«©iii&&a£§fio 
kZGmkTznxmi 6iE«©pHfe*&at£fi 0 

*SJxS«rlEH4ftSr. IB 2 r i: 
•J, KH«l©»KflMI*:JMl-*-5r.4:«:»«t-rSBI* 

^« 1 9 !B««£>iiM&*&S^fi„ 

19, WIB^2rofeSraiiHLSfeSraT-fc5^i:iSr#m 
9Xf±2 OE«©Hlfe«iaiSBo 

^©B^^a^Bo 

k*&Wik-rz>m*i%2 2iE#©®««iaiifi. 
wte©v* K?>«*flMs*3iaj-*-si'* Ki>»m*« 

«*ir-f-5§f#JS2 2f2«©®«lMa^fi 0 
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[lit** 2 5 ] W«©W4*fl»J*-**H4*l*Jie 

[fit** 2 6 ] MlBfl^WSJXSfcfc^TH:. tftlBB 

®t-r-5ft*JS2 5 IE«OBtt«afr«fe. 
[1**3! 2 7 ] ftfflEJRtttt, ilH&WfeJRtt-eifc 5 r t 

[tt*«2 8 ] mflH^7^-^fS^xm^*5^Tfi, 
MIBBfftrtfc:fc^Xi3&«ttw*i-&w^&a s s JSIttfe 

[«**2 9] IKflEWtWJXSfciJV^-Ctt, 

[1**43 0] flWE/<?*--*1S:J£X8fc:*S^Ttt, 

©B&*as#&> o 

18***3 1] pF^acDT-p^^^a- K#IE«S 

ira«w#flto*fc*ffl-r5»**ffixfi©3- Kt, 
«gijxaii*iv^-c*iaij*ixfc»ttfc«txw:jti-s^9 

— *H:j£Xg©=» — Kfc, 
[000 1] 

[»9J<0A8l1-5tt*#iH ^WttBlfe&S^ftRU 5 -?: 

lf*©:JWfefc:H-*-*. 
[0 0 0 2] 

Ttt, Blfe*X^fi^Je9fc^^Ko^Tti:^g£*i 
i\ ^|E©HJi"f?X^5flWEU:oi^TH:»*S:Mi 
ftH"Si iridic *«J4»flES:*-f-SIH«S:»6. Br 

[0003] «*©Wlltte«£»::*s^T8&0ESE*4:t? 

o. o~i. o-egbt) £nmu m^m\^MLxm 



4 

fe<omm$z&/ < 7*-f'*»c?>z.t\z.£<Q, #b*k 

o^X&g«r*fIELX^fCo 
[0 0 0 4] 

[00 05] ■««MSfllfcJav»TH5l^riB* 
^KS/S-rsfe (BAT, IStftfe) -e*>*. 

[0 0 0 6] Sot, «*©J:5t-HiftrtK:*s»t5IB« 

[0007] #38Wi±_ha6 L.fcraJSSr«f*1-5fc«)t-^ 
[0 0 0 8] 

[0009] -ip*>, m&L<o<8&*mn-tz i ft&mm^& 
x y mm sftfeWttKus exutje-f * -* 
[ooio] iWEWfl-JWWJ^att, tKreisttL^ 

[00 11] MfERtttt, H«l©feJWt-e*>« 

r. irSr^mti-^c 

[0012] ll(rlE<NM4*U»J#af±, mFffi©^* 

[00 1 3] 

i&w<onm<vtem eat, 

[0 0 14] [gEg*Mfc]«Ts 

5„ fS), *36w©iB«iaaigiBtt, m it-— m^-f-x 
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3 r h X *> M^LZftZ t>©T**>5„ 

[0015] ia i »c*jvt, =y^-^gii oo© 

CPU10 2li, RAMI 0 3.RU^- Kx * ^ & i? 
©SB&gBl 0 8£ 17 — ^^^-y £ UT, ROM1015 

(os) »tra»i-**iewR«K«*ttasri?iTf 5 

yy h «7^T^*ix5c 

[0 0 16] avfa— ?mW.l 0 0#*&3g-rSiIi&x 
— *J4, flai&tfxV W ;V*<3-;VJ] ? 7 1 0 7&£*(E>A 
■h^T't-i^frhKM^Zy^j* (l/F) 10 6S: 
^•LTA7J$tv. CPU 1 0 2lC<fcoT*Q : 3£*l3o & 
SSfrfclMfcx*— CPU l o 2izX \>tHtiy ! ^U 

I /¥ 1 1 0 LT7!) V* 1 1 1 tKOUiAxW * 
^btvSc A#£*WUla{jftx*— ttt7}£;h-5IIi&x 
— 2fctf&3g&*©®&x-*#i:*f4, i&glc&C 
T, 0 8id*&^bfc»), K'ftl/F 1 0 4£ 

^■LTCRT^LCDfffi^^ 10 5 IC^t^-i 
fc-C*<5. Z.fob<D>/m.RTmWte. *— KI/F 
1 0 9^^$tt^A7Jx/W^T?fc5^f~JK- K-*# 
^Vx^y^xV^^-TrfcS^^lCJ:*), a— ifd» 

[0 0 17] AUJ7J I/F10 6&tM lOiLT 
l±, Wy ; ?7H'^-!?*.5SCSI, GPIB&tf 

fc, RS2 3 2> RS422, IEEE 1 3 94SU ? U 
SB (Universal Serial Bus) /«C EVs V T 7 

[0 0 18] ISttglJl 0 8lr|i^— Kx-f ^.^Wtet-M 
O^DVD-RAM#^ftxV*^&£'©* h I'— v 5 
*xVT4r*JflH-5w 5. W£x-* &A73-T 

5f^-l'^i LTI4, xV i?#/UX*?/l>j3 ? y<Dm^-T 

Sritt^S. BHfcx-^asffi^^SxVM^i: L 
If f-A7"!l V*. -fy^-7iyh7"!)y^ 
£U*x— wW7"y >#t£}£<Oy'V y?-*?, yj/VJ*\sz2 

T{c&Jlf£<D®&x-*£&iWL--Ct>&^U iftfjKflc 
[0 0 19] [tttg*!j&]BI2tt. *HM©y7hl? 

iKt Ltli; lHfeA7J$IS2, iS^mj^gB 3 , It/<y7 
74, 5, t^h^5AfiW»6, t 

* H^7Affr?)cgB7, ✓W?-f h • K«7gt±)S68, 



(4) 

ftv~4 b • 7*7 y P '<y x&itifii 9 ^ iS&ttiEgB 1 
0. £&JFtilttl 1, »«aafc/<7*-*l9:je»l 2, 
Ug2E&g&l 3. fttm4Mltt*ISiJffi 1 5Sr^1-5o 

[0 0 2 0] W&ATJSB 2 tt, A73EH8I 1 «rtt*i&*/T 
H^s/7r4(c:##a ! tfc /<9 5 f±, & 

/&g&7fi, If/<y77 4Kteiift;*;h/0^m&x — * 
f4, fc* b?y^&ftU6\zfe1i?i£tiX^Z,Kx hfy 

K\z.%,^^x>^y<< vms-'^r vy^^O'h^m 
u '<y*-*&mm5\zi&%:&&#i-rz> 0 b ■ 

75 y?'<y^*&m&9te, *!7-f VRXf7yy?'< 
5c PHMHiEftlOHU v^9^-^»RfSP5^*&)^$H 

20 [0 0 2 1 ] M&JRttWJgB 1 5 fi. H^/< 7774 
\zfe*ti $ tit ^ 5 iS&x-* OS^JStt^^JSU-rs. 
[0 0 2 2] ^S3StUSBl II*. I«/<777 4\z&&} 

30 [00 2 3] ®«m7jSC 3 14, -yy 7 A 

tUTii-^c 

[0024] m&tamm&m 3 **«s^tc*3(t 

S 1 tc*JVNT, iii^A^a5 2 (4A7lPi^l Sr^ii^, 
S«/<7 7 7 4»Cftiirt-r5. ; eLT^777"S2l:*3V^ 

H^jstt^ijsijgc 1 5 -c, m&'< 7774 jc^iW 

40 i"5o 

[00 2 5] -t LT^f 77S 3 tC*JVT, t ^ h 
A^957-C, M^<777 4tC*&jjrt$tvfciS^-T f -^ 

h ify A^lfB 6 tC*&ijrt-f 3„ 

[002 6] 0ClC^xy7*S 4{C*5^T, '^Jy* V • 
K^SLttlgB8-e, H^7A^fifgl5 6^ijsft$ix 

so ^xE-f-Sc m^^7-yy°s 5lcti^^-c, *;!7^ h -77 
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©m-rs, *!7>n» • J'***!!* 9 fc 

*S»t5W)f^©P*Bttia9SrfflV'>-C^jjE-t-5. 
[00 2 7] RK^f S'T'S 6 t*^t, ig^WoEgB 1 

Egpi Ofc*stt*ttft*<Dl¥iNllttBll OSrfflv^T^xEi" 
[0 0 2 8] Wroxs' 7"S 7lw*5</ v t\ m&M&Ml 

^««f§B5^K^-t"5. £ 1 3 t\ 

[0 0 2 9] tU^fsz/SSCM^, pi&mTJgB 
3 *ssMfc'< s/774 KiffiH* * fokMfo? - * «rR*ffl 

[00 3 0] [^7^-^]--T% /^7^-^<*«fSB5 

(LH) , St, #<D$-6*©*!7-f b'<5^X (R 
H. GH, BH), ffilE&V>'^ 7 J > h (H 

P) , R.Xf^-<7<< hffi$V>1&t> i: i:ti-?1nm$£*iX\<* 

-^irLT, Wtef*— *<0->*r Vu^> V (LS) , 
*. St, #©#feS©7*7 5'^/<7V7 (RS, GS, 

BSk ffi3E^©->+ K^-fv h (SP) > RU"y\ 

K ^fg«<0fitds -tH-^ntS^ $HTV^„ 

[00 3 1] *fc> »**«Srff5^»fc» <S»««K 

A, B, Cli-tivefu Mfe. m*©St£,, gcoWfe© 

[00 3 2] *sat»tt©w»itt«i-*jv^-ctt» ^H£> 

iEt&tfV-^^ F-aKW^h (HP) iU T2 4 5J 
ffijE^©->^ K^JKW^h (SP) tU Tioj 

J£fi9 9~1 0 0%, K!7fS«f40~l%T*fc5i: 

Uoj » l"2 0j (c 

WMitl,X&<c 



(5) 

[0033] sfc09*.tf» m&^ttfc-rzmmm&A 

fi ro.4j , ^©«fefc#j&1-3JM£»J®«Bt4 

ro. 3j , £(DW&\zttfci-z>mmmmcte ro. 

4J UH§MMbL.-C*S<„ «, *tt»J3&*A, B. C(±, 
5. 

[00 3 4] [HfeJM&HgiJ&aiB 5 Id, HfeAttHSiJ 
§61 5fc*$tt5W{fe*tt«aiJte«©7o— hSr^ 

10 •CfcSo 

[0 0 3 5] ^-f^^s/T-S 4 1 (cti^X. Hi&^Sr 

», 5 SHAH'S £l 57p y^fc^Wi" 

5. *LT7ry7"S4 2lc*3V^T < ^fJ^tu^ycJ -y 

[0 0 3 6] r^T-JStti: L-Cfi, fAj f?Ej 

r— §C^t7-7i? K £fc, 7*05/^^5 

f&J ir^i-5)^if^^-^P 5 4xSo rtubSttOl* 
ey^tfROMl 0 1 ^c:^^^.^&»ftLTV^Tt.^v^ 
U XttRAMl 0 3^*IE1ttW8<Sfc*ittUTJE*f^r« 

[0 0 3 7] rr-CHI6^ x ®^Sr^«LX, ^ny^ 

mzm^H^-vtcm^Tjkiro meco (a) pf^f 

30 ^©7"D7^l: TAJ , t©T©7"oy^|: ^t(Dm 

It<D^. TAJ roStt^tt-S-^ix-CV^yn j/^lc 
JW4B'J»«Afc*tJSUfc ro.4j t/i5J:pt-, ^ft 

[0 0 3 8] ^fc[2l6© (b) tt, ±95(D2lT<D^'a 5 y 
r^J , ^©TtTOT'n y^t^Jol,^, *C2 7d 
r^rro^J , t0 3 7n j/^fctt rifeffij ©Stt 

4J^T^57*o ^^(co^^T^i, -tw^ftA^v^ — 

5 *ttfc*tt»j»* c K*rj& ufc r o . 

4 j k45±5K, S&taKfcjPfTfoHS. M» *^i£^ 
[0 0 3 9] tLTBl5<D7f^7'S4 3I^VX < ± 

il*T LtV^ I7*U2*T- y7"S4 2 
[0 0 4 0] [/^ h-S'-Y K^SEffl*ftS]ia7JC, 
h-^-T K!7£tilgB8{;i*5tt5/>-f h ■ V 
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[004 1] t.-f^y/s i 2fc*iVT > Elsicit 

?>T h«« (9 9-1 00%) {cffi^-r^>»S©H»i2 
30~2 5 5ffc5H, M7^f brt^^ h LHfi 
T2 3 0J X-fo^c ^<om%:&s<7*-*&ft&5<OM 

[0 0 4 2] J^tC^T-^T'S 1 3(C*5^T, I§1 8 l^-f- 

(0~1%) ^a-T5»^fflttO~ 1 4-Cfc5^ 
^ -9%m U 5 O^-fS 9 KHMfrfS. 

[0043] h • 7*7 ^^v;^ tibial] El 
9tc, T^v-r i- • ^7s/^^7v^.^mgi59t-*5»t5*; 

^i- 0 w^«EP%, 03©^xs/^S4Sri¥*|B{^-f t> 

©T?*>-5„ ti-f'^S'T'S 2 1 fc*SV^C, b'<5 

x-^SriiS^-fogg^-ii^., «S^7-f hJj^rv 

-efe^iif*c75R. G, Bfe«¥*S>»&lii (tf^-f 
^*) SrJUHi-S. 08fC*i-»*fc^ hjr?.MW:*S 
V^Ttiu »a^LH=2 3 0ti±, HP=2 4 5«T<D 

(D^ft^tUS. /<7*—9&n&S<Dttfe-rZ>l'i?X9 
RH, GH, BHK&S'i^ixSo 
[0 0 4 4] W:^f5'7 , S 2 2fc*3V-C, Zf s 7y9^ 

*r 1 W*"f-oR;M&* % Wf^MjE^c^-r K 
^tK-C^ h S P£*±, *»ov--y K^JK'f ^hLSJWT© 
HHS©R, G, Bft<D¥*£»*ffi (T'^yi'^?^) 

tt, S P = 1 0 £i±. L S = 1 4 EtT©I«Cib 

[004 5] [B4MftjE&9]ia 1 0 fCl, ffi&LffilEn 1 0 

EP*>, ID3^)^-r y7*S 5 Srf¥^B(c^-f t<E>T*£>5 0 

[0 0 4 6] H-fxTy^S 3 1 IC*3l>T, ^^7^—^ 
^gBSir^^tvTl/^^feco^y-f b;<7>7. (R 
H. GH, BH) fia t M7'f F^yhHP, IW: 



(6) 

10 

7"7?^7^ (RS, GS. BS) &tfv-^K-75# 
-Y^hLSJcg-^T, fry97yfJ"--7n> (LU 
T) fcffraW*. r^T?, ffr&£;h,fcLUT<D0iJ£[g|l 
lfcjj*-f. Ell 1 (w^i-LUTICio^TH, G, B, R 

R^*fLTGRO!B5r^-r5r ir-C, # 

[0 0 4 7] •tLt7>T5'7'S3 2^t5^t 1 H^s/ 
io 77 ^tefc^nT^Sffi&'r'-*^ ffr&LfcLUT 
|C&-3^T 1 ®*-fo«IEi-5o 

[0 04 8] [$&£«*&] ia 1 2 h\ *mmMm<o<& 
gguasi i, y*- 9 wrfe&i 2, &m$z 

[0 04 9] •fe^ffigE&fliS 

4-f *x y/SlOl {C*3^TI4, ^&$?HJffl5 1 1 T\ 
RGB©fe£Pfl±T*Sc£*l5IIi&7 : '-*£, &4B • W& 

1 pjfii&©^S7n-^- l 3l^U ^^i" 

[0 0 5 0] m 1 3tC*JV>T, SfRGBf-^©M 
^<Oft7<fitM^T^*/hMm§r*feS (S 2 0 1) . -t 
Lt> # b:ftfc**{ttMi ft/Him fcifclSlL. (S 2 0 
2) , ^Utftfi, EP*>R = G=BT*fct)^Pi*HM^ 
feSr^H-fcii), *aaji^.7 1 y7 0 S 2 0 4--jltf 0 
30 ^Ittvtf^x.yT'S 2 0 3(e:*5V^T, WTcOffiSr^tb-?:* 

[0 0 5 1 ] 

r =(M-R)/(M-m) 
g = (M-G)/(M-m) 
b = (M-B)/(M-m) 

77 77'S2 0 4{C*J^Tfi, KSLSrTsUcJ;?)** 
[0 0 5 2] L = (M+m)/2. 0^L"C, 
40 (0.5) UTXtbZfr&fr&Wfel, (S 2 0 5, S2 

0 6) . mmfe&mzfccx&.T<omz&ms&&m-t 

S (S207~S20 9) c 
[005 3] 
M^fe : S = 0 

L^O. 5 : S = (M-m)/(M+m) 
fT^fe, L>0.5 : S = (M-m)/(2. 0-M-m) 

tf*7<filMttifWfe^7>T-fo5A>$r*iJj£U (S 2 1 0. 

S2 1 1) » mmfei&^fczxuTtDmz&mHzn 
so (S2i2~s2i6) t isi s *nmj&mx~tem 
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r=m 
mm&, g=m 

W^fe. B=M 



^©fetBSr 0 t je^-f-5„ 
[00 54] 

H' =0 
H' = 2 + b-g 
H' =4 + r-b 
H' = 6 + g- r 
H=6 OH' (mod 3 6 0) 

U±<DX Ull 3l;*t»Mll:J:otRGBr 

fefgHtfSO" -3 6 0° (t : 0° , # : 1 2 
0* , *:240° ) . 0-1.0 (B~ "> 

6) , ^StfSO. 0— 1. 0 («§^&— fcSSHSf-o^ 

{00 5 5] •@H£JH40^ii^ 

01 2.<D**r V?S 1 0 2 PHtJiittWJgB 
7t;iotW]$nfcyD ^»©BHfcStttiiM8£, 
7 5 d^SE^tPo 

[00 5 6] •l^£&^7^-*12£&tf£*a^&*0 ; 

^(C^x s/T'S 1 0 1 0 4K*^T, 20 

2-C> ±IEHL S^— ^(CiS^S 

(SlJa^&tfiii^^©^*!'^ ^ ^r-tH^tt^ 
U /-?y^-^«^5ic:t&ijrt-r5« 
[00 5 7] ^ Ut^r s/7°S 1 0 5 -Cfi, ^^&g|3 
1 3(C*JVT, /f^/S10 3MS10 4t'Kl, 

[00 5 8] 014&#J$Lt\ :W2o© 

[0059] 0 1 4 *mMwm\zi$v z>%&.wm 

&&7frfmX'fo'9 . ^ttJ^W^©^ (0.0~1. 
0) Sr^t? L, «£iWltt^#M£©3£« (0.0-1.0) £ 

a^u-cv^o {&iJgffiy&tfi«iMg©2o©i^^& 

^ih^HO- 1 0 0©fil£r#*>, -E-^* 

[0060] isi0tc*5v^T, 0tjx(i, f&ms.m^ * — 

roj ififiP*>, JRj(K (o.o, o.o) t^776 
±©£ (1.0, 1.0) ££*£.£E«i£;gc!*U « 
W'*?? 1 — r 1 0 0J £ttBPt>* (0. 0, 0. 

0) i^7 7t±o^ (0.0, 1.0) b^teSUM* 

S:*-r5o ^Lt« #e;&P££*^i- i o o#i-3 c 

0J X-Sbtltf. W.M (0. 0, 0. 0) b& (0. 6, 1. 
0) £ fcSft-SliM&SrnM". 

[006 1]-*, asS&aEfck^-*** roj £(±EP 

*>, ^7 7tlC^i (1.0, 1.0) blMS. (0.0, 
0.0) t £>&.£Ei®£rlc?fcU mZZmM'^t-ftf 
riooj tfifiP*>> ^-7 7;&±©.£ (i.o, 1.0) *> 



£;/7 7fe±cDA (0.0, 1.0) t STRESS 
-fSc ^LT#E^Sr^t-l 0 05H-3„ Sot, 
0iJxtfi«^«ffl!l©^SIf^7^-^^^Jxfi T2 0J 

T*;fc*uf, ^7 7*1(0,^ (i.o. i.o) £& (o. 

0, 0.2) ££r!&.&Ei®&^H~o 
[0 0 6 2] ft, 014 T'»il5g£if5*5 Wftt4©0*J 

-to 

[00 6 31 01 5 t£*3^-T\ ^#l±mili^(D^!t 
(0.0-1.0) £**?U 8*iWlf;igE8M£©$5S (0. 
0-1.0) Sr«^LT^5o {gMM&tfiiSS^(ll!l© 
2o<D^S^^7^-^»iv -tivefto — i 0 0© 

[0 0 6 4] |^0lc*5^T, {g^ffi!^^- 
roj £liiPt>, ffiM. (0. 0, 0. 0) £^9t7* 
±©.£(l.o. 1.0) fc§rii£.SE*&£jtefeU teS&« 
m^^—^ip- r-iooj bftm*>. (0.0, 
0.0) i^7 7tT®^i (1.0, 0.0) tSr^E 

r-4 oj -efc^tf, Hj£ (0. 0. 0.0) fc£ ( 1 . 
0, 0.6) tSrtt-S:ifiD»Sr*i-. 

[oo6 5] «#i*#B/<?*-*# roj titBP 

*>, /7 7tl©^ (1.0, 1.0) tm& (0.0, 
0.0) £SriB*iM!lSr*!*U K^«<W^7^-^*s 
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CLAIMS 



[Claim(s)] 

[Claim l] An image processing system characterized by to have a parameter setup means set up a 
property distinction means to distinguish the property of an image, a saturation calculation means to 
compute saturation information on this image, and a parameter for changing saturation of this image 
according to a property distinguished by said property distinction means, and a saturation conversion 
means change saturation of said image based on this parameter. 

[Claim 2] Said property distinction means is an image processing system according to claim 1 
characterized by distinguishing to any of two or more attributes said image belongs. 

[Claim 3] Said attribute is an image processing system according to claim 2 characterized by being the 
color attribute of an image. 

[Claim 4] Said attribute is an image processing system according to claim 2 characterized by being set up 
according to an object in an image. 

[Claim 5] Said attribute is an image processing system according to claim 4 characterized by including 
one attribute of a "man", a "flower", "empty", "grass", the "ground", and a "general background." 
[Claim 6] Said attribute is an image processing system according to claim 5 characterized by including 
the attribute of "white" which shows further that the inside of an image is ****. 

[Claim 7] said attribute is further classified as said neither of attributes - " ■ in addition to this - " - an 
image processing system according to claim 6 characterized by including an attribute. 
[Claim 8] Furthermore, it is the image processing system according to claim 2 to 7 which has a 
maintenance means to hold saturation information according to said two or more attributes, and is 
characterized by said parameter setup means setting up said parameter based on saturation information 
held at said maintenance means. 

[Claim 9] Said maintenance means is an image processing system according to claim 8 characterized by 
holding optimal saturation value for said every attribute. 

[Claim 10] Said parameter setup means is an image processing system according to claim 9 characterized 
by setting up said parameter so that it may be changed into a saturation value with which saturation of a 
color which the attribute concerned shows in said image was held at said maintenance means. 
[Claim 11] Said property distinction means is an image processing system according to claim 2 
characterized by dividing said image into two or more blocks, and distinguishing an attribute for this 
every block. 



[Claim 12] Said parameter setup means is an image processing system according to claim 11 
characterized by setting up said parameter based on an attribute with a high priority when attributes 
differ for said every block. 

[Claim 13] Said parameter setup means is an image processing system according to claim 1 characterized 
by carrying out the multi- statement of said parameter. 

[Claim 14] Said parameter setup means is an image processing system according to claim 13 
characterized by setting up said parameter to each by the side of low saturation of said image, and high 
saturation. 

[Claim 15] Said saturation conversion means is an image processing system according to claim 13 
characterized by determining the saturation transfer characteristic based on said two or more 
parameters, and changing saturation of said image based on this re-degree transfer characteristic. 
[Claim 16] Said saturation conversion means is an image processing system according to claim 15 
characterized by determining said saturation transfer characteristic about each by the side of high 
saturation of said image, and low saturation based on said two or more parameters. 

[Claim 17] Said saturation transfer characteristic is an image processing system according to claim 16 
characterized by showing an increment in monotone. 

[Claim 18] Said saturation transfer characteristic is an image processing system according to claim 16 
characterized by showing monotone reduction. 

[Claim 19] Said saturation calculation means is an image processing system according to claim 1 
characterized by computing saturation information on this image by changing into the 2nd color space 
said image expressed in the 1st color space. 

[Claim 20] Said saturation calculation means is an image processing system according to claim 19 
characterized by changing into said 1st color space further an image by which saturation conversion was 
carried out on said 2nd color space in said saturation conversion means. 

[Claim 21] It is the image processing system according to claim 19 or 20 which said 1st color space is a 
RGB color space, and is characterized by said 2nd color space being a HLS color space. 
[Claim 22] Furthermore, an image processing system according to claim 1 characterized by having a 
detection means to detect color distribution of said image, a generation means to generate gradation 
amendment information on said image based on said color distribution, and a gradation amendment 
means to perform gradation amendment to said image based on said gradation amendment information. 
[Claim 23] It is the image processing system according to claim 22 which said generation means has a 
highlights calculation means compute highlights field information on an image based on said color 
distribution, and a white balance calculation means compute white balance information based on said 
highlights field information and a predetermined highlights value, and is characterized by for said 
gradation amendment means to amend gradation of said image based on said white balance information 
and said highlights value. 

[Claim 24] It is the image processing system according to claim 22 which said generation means has a 
shadow calculation means to compute shadow field information on an image, and a black balance 
calculation means to compute black balance information based on said shadow field information and a 
predetermined shadow value, and is characterized by said gradation amendment means amending 
gradation of an image based on said black balance information and said shadow value. 
[Claim 25] The image -processing method characterized by to have a parameter setup production process 



which sets up a parameter for changing a property distinction production process which distinguishes the 
properly of an image, a saturation calculation production process which computes saturation information 
on this image, and saturation of this image according to a property distinguished in said property 
distinction production process, and a saturation conversion production process of changing saturation of 
said image based on this parameter. 

[Claim 26] An image -processing method according to claim 25 characterized by distinguishing to any of 
two or more attributes said image belongs in said property distinction production process. 
[Claim 27] Said attribute is the image-processing method according to claim 26 characterized by being the 
color attribute of an image. 

[Claim 28] An image-processing method according to claim 26 that saturation of a color which the 
attribute concerned shows in said image is characterized by setting up said parameter so that it may be 
changed into a saturation value beforehand set up for every attribute in said parameter setup production 
process. 

[Claim 29] An image -processing method according to claim 26 characterized by dividing said image into 
two or more blocks, and distinguishing an attribute for this every block in said property distinction 
production process. 

[Claim 30] An image -processing method according to claim 25 characterized by setting up said parameter 
to each by the side of low saturation of said image, and high saturation in said parameter setup 
production process. . 

[Claim 31] A record medium with which a program code of an image processing characterized by 
providing the following was recorded This program code is a code of a property distinction production 
process which distinguishes the property of an image. A code of a saturation calculation production 
process which computes saturation information on this image A code of a parameter setup production 
process which sets up a parameter for changing saturation of this image according to a property 
distinguished in said property distinction production process A code of a saturation conversion production 
process of changing saturation of said image based on this parameter 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the image processing 
system which performs saturation conversion, and its method about an imageprocessing system and its 
method. 
[0002] 

[Description of the Prior Art] In the image processing system which forms a multiple -value image, the 
so-called saturation conversion which obtains the image which has suitable saturation is performed by 
controlling saturation about the field where saturation is compensated in an image about the field where 
saturation is insufficient, and saturation sticks out too far. 

[0003] When performing saturation conversion in the conventional image processing system, saturation 
was amended about each pixel by computing saturation (saturation usually being expressed with 0.0-1.0) 
for every pixel in an image, and multiplying by the predetermined saturation conversion parameter to 
this saturation. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional image 
processing system, saturation conversion was always performed based on the saturation conversion 
parameter of constant value, without taking the image feature of an object image into consideration. 
[0005] Generally, in an image processing system, it is the color (the following, memory color) which 
human being especially gazes at human being's flesh color, the green of plants, especially empty blue, etc., 
and reacts sensitively to the delicate conversion among reproducible colors. Moreover, the optimal 
saturation to these memory colors differs according to the color type exception. Therefore, the impressions 
of an image will differ by how these memory colors are reproduced. 

[0006] Therefore, when processing which raises or controls saturation simply at a fixed rate to the whole 
was performed regardless of existence of the memory color in an image like before, the image which gives 
a good impression to a user was not necessarily obtained. That is, if it exists in an image, corresponding to 
whether the above-mentioned memory color exists, it is desirable to change the degree of saturation 
conversion according to the color type exception. 

[0007] It is made in order that this invention may solve the problem mentioned above, and it aims at 
offering the image processing system which enables suitable saturation conversion according to an image 
property, and its method. 



[0008] 

[Means for Solving the Problem] An image processing system of this invention is equipped with the 
following configurations as a way stage for attaining the above-mentioned purpose. 

[0009] That is, it is characterized by to have a parameter setup means set up a property distinction means 
to distinguish the property of an image, a saturation calculation means to compute saturation 
information on this image, and a parameter for changing saturation of this image according to a property 
distinguished by said property distinction means, and a saturation conversion means change saturation 
of said image based on this parameter. 

[0010] For example, said property distinction means is characterized by distinguishing to any of two or 
more attributes said image belongs. 

[0011] For example, said attribute is characterized by being the color attribute of an image. 

[0012] For example, said property distinction means divides said image into two or more blocks, and is 

characterized by distinguishing an attribute for this every block. 

[0013] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt concerning this invention is explained to 
details with reference to a drawing. 

[0014] The example of a configuration of the image processing system of 1 operation gestalt concerning 
this invention is explained to details with reference to a drawing below a [equipment configuration]. In 
addition, the image processing system of this invention is realized by supplying the software later 
mentioned to equipment equipped with a hardware configuration as shows an example to drawing 1 , for 
example, a computer apparatus like a personal computer, or the computer apparatus of dedication. 
[0015] In drawing 1 , CPU102 of a computer apparatus 100 performs the program stored in ROM101 and 
the storage section 108 by using the Records Department 108, such as RAM103 and a hard disk, as work 
memory. The software which performs processing which relates to an operating system (OS) and this 
operation gestalt mentioned later at least as for this program is contained. 

[0016] The image data which a computer apparatus 100 processes is inputted through the input interface 
(I/F) 106 from input devices, such as the digital still camera 107, and is processed by CPU 102. After the 
processed image data is changed into the gestalt and format according to an output device by CPU102, it 
is sent to the output device of printer 111 grade through output I/F110. If needed, it can store in the 
storage section 108, or the inputted image data, the image data outputted, the image data in the middle 
of processing, etc. can also be displayed on the monitors 105, such as CRT and LCD, through video I/F104. 
These processings and actuation are directed by the user with the mouse which is the keyboard and 
pointing device which are an input device connected to keyboard I/F109. 

[0017] In addition, as I/O I/F 106 and 110, serial interfaces, such as RS232, RS422, IEEE1394, and USB 
(Universal Serial Bus), are used for parallel interfaces, such as SCSI and GPIB which are a general 
interface, and Centronics, and a list. 

[0018] Storage media other than a hard disk, such as optical disks, such as MO and DVD-RAM, can also 
be used for the storage section 108. As a device which inputs image data, a digital video camera, an image 
scanner, a film scanner, etc. can be used other than a digital still camera, and image data can also be 
inputted through the above-mentioned storage media to communication media. As a device with which 
image data is outputted, printers, such as a laser beam printer, an ink jet printer, and a thermal printer, a 
film recorder, etc. can be used. Furthermore, the image data after processing to the above-mentioned 



storage media may be stored, and image data can also be sent out to communication media. 
[0019] [Functional configuration] drawing 2 is drawing showing the example of a configuration of 
functional block (module) of the software of this operation gestalt. As a functional configuration for 
performing saturation conversion in this operation gestalt, it has the image input section 2, the image 
output section 3, the image buffer 4, the parameter attaching part 5, the histogram attaching part 6, the 
histogram creation section 7, the highlights shadow calculation section 8, the White Black balance 
calculation section 9, the image amendment section 10, the saturation calculation section 11, the 
saturation conversion parameter setup section 12, the saturation transducer 13, and the image attribute 
distinction section 15. 

[0020] The image input section 2 reads the input image 1, and writes it in the image buffer 4. The 
parameter attaching part 5 holds the parameter (a saturation conversion parameter is included) required 
for the amendment mentioned later. The histogram attaching part 6 holds the histogram of image data. 
The histogram creation section 7 creates a histogram based on the image data stored in the image buffer 
4, and stores a result in the histogram attaching part 6. The highlights shadow calculation section 8 
computes highlights and the shadow point based on the histogram stored in the histogram attaching part 
6, and stores a result in the parameter attaching part 5. The White Black balance calculation section 9 
computes White and the Black balance, and stores a result in the parameter attaching part 5. The image 
amendment section 10 amends the image data stored in the image buffer 4 based on the data stored in 
the parameter attaching part 5. 

[0021] The image attribute distinction section 15 is the image buffer 4. The image attribute of the image 
data stored is distinguished. 

[0022] The saturation calculation section 11 computes the saturation of the image data stored in the 
image buffer 4. The saturation conversion parameter setup section 12 determines a saturation conversion 
parameter based on the saturation information on an image, or user directions or an image attribute, and 
stores it in the parameter attaching part 5. The saturation transducer 13 changes the saturation of the 
image data stored in the image buffer 4 using the saturation conversion parameter stored in the 
parameter attaching part 5. 

[0023] The image output section 3 reads the image data stored in the image buffer 4, and outputs it as an 
output image 14. 

[0024] The outline flow chart of the image processing in this operation gestalt is shown in 
[image-processing outline] drawing 3 . First, in step SI, the image input section 2 reads the input image 1, 
and stores it in the image buffer 4. And in step S2, the attribute of this image is distinguished in the 
image attribute distinction section 15 based on the image data stored in the image buffer 4. In addition, 
the details of actuation of the image attribute distinction section 7 are later mentioned using drawing 5 . 
[0025] And in step S3, in the histogram creation section 7, the brightness histogram is created based on 
the image data stored in the image buffer 4, and a result is stored in the histogram attaching part 6. 
[0026] Next, in step S4, the highlights point and the shadow point of an image are computed in the 
highlights shadow calculation section 8 based on the brightness histogram stored in the histogram 
attaching part 6. In addition, the details of the actuation in the highlights shadow calculation section 8 
are later mentioned using drawing 7 . Next, in step S5, the white balance and the Black balance of image 
data which were stored in the image buffer 4 in the White Black balance calculation section 9 are 
computed. In addition, the details of the actuation in the White Black balance calculation section 9 are 



later mentioned using drawing 9 . 

[0027] Next, in step S6, an image is read from the image buffer 4 in the image amendment section 10, and 
it amends for every pixel, and writes in the image buffer 4 again. In addition, the details of the actuation 
in the image amendment section 10 are later mentioned using drawing 10 . 

[0028] Next, in step S7, saturation is computed for every pixel by reading an image from the image buffer 
4 in the saturation calculation section 11, a saturation conversion parameter is determined based on this 
saturation etc. in the saturation conversion parameter setup section 12, and it is set as the parameter 
attaching part 5. Furthermore, by the saturation transducer 13, based on the saturation conversion 
parameter stored in the parameter attaching part 5, saturation is amended for every pixel, and it writes 
in the image buffer 4 again. In addition, the details of these saturation amendment processing are later 
mentioned using drawing 12 . 

[0029] And in step S8, the image output section 3 reads the image data held at the image buffer 4, and 
outputs as an output image 14. 

[0030] [Parameter] Here, the parameter currently held at the parameter attaching part 5 is explained. 
Drawing 4 is drawing showing the register item in a parameter attaching part. According to this drawing, 
the highlights point (LH) of image data, red, green, the white balance (RH, GH, BH) for every blue color, 
the highlights point after amendment (H.P.), and the value of a highlights field are first held as a 
parameter for white balance adjustment, respectively. Moreover, the shadow point (LS) of image data, red, 
green, the Black balance (RS, GS, BS) for every blue color, the shadow point after amendment (SP), and 
the value of a shadow field are similarly held as a parameter for the Black balance adjustment, 
respectively. 

[0031] Moreover, in order to perform saturation conversion, the saturation conversion parameter to a low 
saturation side and the saturation conversion parameter to a high saturation side are held, respectively. 
And the saturation A, B, and C according to attribute which shows the suitable saturation according to an 
image attribute is held further. In this operation gestalt, the saturation A, B, and C according to attribute 
presupposes that flesh color, the green of plants, and the saturation corresponding to each empty blue 
attribute are held, respectively. 

[0032] In the initial state of this operation gestalt, each [ these ] parameter is initialized with the suitable 
value. For example, "245" is set up as the highlights point after amendment (H.R), and "10" is set up as 
the shadow point after amendment (SP). In addition, suppose that the highlights field in this operation 
gestalt is 99 - 100%, and a shadow field is 0 - 1%. Moreover, for example, the saturation conversion 
parameter by the side of low saturation initializes the saturation conversion parameter by the side of "40" 
and high saturation to "20." 

[0033] Moreover, the saturation B according to attribute corresponding to the green of "0.4" and plants in 
the saturation A according to attribute which corresponds beige, for example initializes the saturation C 
according to attribute corresponding to the blue of "0.3" and empty to "0.4." In addition, the saturation A, 
B, and C according to attribute can be suitably changed according to an image property or a user demand. 
[0034] The flow chart of the image attribute distinction processing in the image attribute distinction 
section 15 is shown in [image attribute distinction processing] drawing 5 . Step S2 of this, i.e., drawing 3 , 
is shown in details. 

[0035] In step S41, the whole image is first divided into two or more blocks. For example, the length of the 
whole image is trichotomized and it divides into a total of 15 blocks by dividing width into five. And in 



step S42, about one of the divided blocks, image data is analyzed and the attribute of this block is set up. 
[0036] As an attribute, non-objects, such as specific objects, such as "people" and a "flower", and "empty", 
"grass", the "ground", a "general background", and the thing ("a white block" is called hereafter) to which 
the inside of a block has flown almost white, the block ("others" is called hereafter) which is not 
discriminate can be considered here. In addition, the information on these attributes may be beforehand 
stored in ROM101, or is stored in RAM103 or storage section 8 grade, and is good also as updating being 
possible. Moreover, various methods are proposed about the distinction method of whether an image 
corresponds to each [ these ] attribute, and detailed explanation is omitted here. 

[0037] The example which divided the image into drawing 6 and gave the attribute to it for every block 
here is shown, (a) of drawing 6 shows the example by which "other" attributes are given to the block of the 
center of an image at the "man" and the block under it. And as for the other block, the attribute of a 
"general background" is given. In the case of this image, about the block with which the attribute of 
"people" is given, saturation conversion is performed so that that saturation may be set to "0.4" 
corresponding to the saturation A according to attribute held at the parameter attaching part 5. 
[0038] Moreover, "in addition to this" in the block of "sky" and its descending, as for (b) of drawing 6 , the 
attribute of the "ground" is given to the upside block of two lines at right 3 blocks, as for left 2 blocks. In 
the case of this image, about the block with which the "empty" attribute is given, saturation conversion is 
performed so that that saturation may be set to "0.4" corresponding to the saturation C according to 
attribute held at the parameter attaching part 5. In addition, about the details of the saturation 
conversion in this operation gestalt, it mentions later. 

[0039] And in step S43 of drawing 5 , it judges whether the attribute grant to a whole block was completed, 
and if it has not ended, it returns to step S42. 

[0040] The flow chart of the highlights shadow calculation processing in the highlights shadow 
calculation section 8 is shown in [highlights shadow calculation processing] drawing 7 . Step S3 of this, 
i.e., drawing 3 , is shown in details. Here, the example of the brightness histogram created in step S2 of 
drawing 3 is shown in drawing g . 

[0041] In step S12, the highlights point LH of an image is first computed based on the brightness 
histogram shown in drawing 8 . The highlights point LH is the minimum brightness value in the 
highlights field of an image here. Therefore, in the example of a brightness histogram shown in drawing 
S , since the brightness ranges equivalent to a highlights field (99 - 100%) are 230-255, the highlights 
point LH is "230." This result is stored in the register with which the parameter attaching part 5 
corresponds. 

[0042] Next, in step Si 3, the shadow point LS of an image is computed based on the brightness histogram 
shown in drawing 8 . The shadow point LS is the highest brightness value in the shadow field of an image 
here. Therefore, in the example of a brightness histogram shown in drawing 8 , since the brightness 
ranges equivalent to a shadow field (0 - 1%) are 0-14, the shadow point LS is "14." This result is stored in 
the register with which the parameter attaching part 5 corresponds. 

[0043] The flow chart of the White Black balance calculation processing in the White Black balance 
calculation section 9 is shown in [White Black balance calculation processing] drawing 9 . Step S4 of this, 
i.e., drawing 3 , is shown in details. In step S21, a white balance is computed first. It reads 1 pixel of 
image data at a time from the image buffer 4, and, specifically, the average luminance value (white 
balance) of every R of the pixel whose brightness is below the highlights point HP after more than the 



highlights point LH and amendment, G, and B is computed. In the example of a brightness histogram 
shown in drawing 8 , the pixel which has brightness in the field more 5 than LH=230 and not more than 
HP=245 is applicable. And each of the acquired average value is stored in the registers RH, GH, and BH 
with which the parameter attaching part 5 corresponds. 

[0044] Next, the Black balance is computed in step S22. It reads 1 pixel of image data at a time from the 
image buffer 4, and, specifically, the average luminance value (Black balance) of every R of the pixel below 
more than the shadow point SP after brightness amending and the shadow point LS, G, and B is 
computed. In the example of a brightness histogram shown in drawing 8 , the pixel which has brightness 
in the field more than SP=10 and not more than LS=14 is applicable. And each of the acquired average 
value is stored in the registers RS, GS, and BS with which the parameter attaching part 5 corresponds. 
[0045] The flow chart of the image amendment processing in the image amendment section 10 is shown in 
[image amendment processing] drawing 10 . Step S5 of this, i.e., drawing 3 , is shown in details. 
[0046] In step S31, a look-up table (LUT) is first created based on the Black balance (RS, GS, BS) and the 
shadow point LS in the white balance (RH, GH, BH) and the highlights point HP, and the list of each color 
which are held at the parameter attaching part 5. Here, the example of created LUT is shown in drawing 
11 The gamma correction property of the highlights section is made to stand in order of G, B, and R in 
LUT shown in drawing 11 . Thus, the so-called color fogging of the bluish image (blue is fogging) can be 
amended by emphasizing G and B to R. 

[0047] And in step S32, it amends at a time 1 pixel of image data stored in the image buffer 4 based on 
created LUT. 

[0048] [Saturation transform-processing] drawing 12 is the flow chart of saturation transform processing 
which is the feature of this operation gestalt. This processing shows step S6 of drawing 3 to details, and is 
performed in the saturation calculation section 11, the saturation conversion parameter setup section 12, 
and the saturation transducer 13. 

[0049] - color space conversion **** - first, in step S101, it is the saturation calculation section 11, and 
change the image data expressed on the color space of RGB into the HLS data in the HLS color space 
which shows a hue, lightness, and saturation. Here, the processing flow chart in every pixel which 
changes RGB data into HLS data is shown and explained to drawing 13 . In addition, the saturation 
calculation method may use not only this method but other methods. 

[0050] In drawin g 13 , Maximum M and the minimum value m of each color component of RGB data are 
calculated first (S201). And Maximum M and the minimum value m which were obtained are compared 
(S202), and if equal, it is R=G=B, and in order that this pixel may show an achromatic color, processing 
will progress to step S204. If not equal, in step S203, the following values are computed, respectively. 
[0051] 

In the r=(M R)/(M-m)g=(M-G)/(M-m)b=(M-B)/(M-m) step S204, Lightness L is searched for by the bottom 
type. 

[0052] If L= (M+m)/2.0 and this pixel are colorless or are not colorless, they will judge whether Lightness 
L is below a predetermined value (0.5) (S205, S206), and will compute saturation S as follows according to 
this judgment result (S207 S209). 
[0053] 

Achromatic color If not colorless, it will judge whether S= :0 chromatic color, an L<=0.5:S=(M-m)/(M+ m ) 
chromatic color, L>0.5:S=(M-m)/(2.0Mm), next this pixel are colorless and which color component 



Maximum M is (S210, S211), and Hue H will be computed as follows according to this judgment result 
(S212-S216). In addition, with this operation gestalt, the hue of an achromatic color is defined as 0. 
[0054] 

An achromatic color : H'=0 chromatic color and R=M : An H'=2+bg chromatic color and G=M : An 
H'=4+r-b chromatic color and B=M : H , =6+g rH=60H t (mod360) as mentioned above By transform 
processing shown in drawing 13 , RGB data 0 degree ■ 360 degrees (0 degree, red: blue : green 120 
degrees : 240 degrees) and Lightness L are changed into 0.0- 1.0 (black - white), and the HLS data with 
which saturation S consists of the range of 0.0*1.0 (achromatic color - most vivid color about a certain 
lightness) for Hue H. 

[0055] " Read the image attribute information for every block distinguished by the image attribute 
distinction section 7 from the parameter attaching part 5 at image attribute reading, next step S102 of 
drawing 12 . 

[0056] - a saturation conversion parameter setup and saturation transform processing - next, in steps 
S103 and S104, according to the average of the saturation information by the above-mentioned HLS data, 
a mean value, or a variance, determine the conversion parameter by the side of low saturation and high 
saturation, respectively, and store in the parameter attaching part 5 in the saturation conversion 
parameter setup section 12. 

[0057] And at step S105, saturation conversion is performed to the HLS data of a subject-copy image in 
the saturation transducer 13 based on the saturation conversion parameter set up at steps S103 and S104. 
[0058] Here, with reference to drawing 14 , the details of a setup of these two saturation conversion 
parameters and saturation transform processing using this parameter are explained. 
[0059] Drawing 14 is drawing showing the saturation transfer characteristic in this operation gestalt, a 
horizontal axis expresses the saturation (0.0-1.0) of a subject-copy image, and the axis of ordinate 
expresses the saturation after conversion (0.0-1.0). Two saturation conversion parameters, a low 
saturation side and a high saturation side, have the value of 0-100, respectively, and the conversion 
straight line supports each. 

[0060] In this drawing, a low saturation side parameter means the straight line which connects "0 (0. 0 
0.0)", i.e., a zero, and the point at the upper right of a graph (1. 0 1.0), and a low saturation side 
parameter means the straight line which connects "100 (0. 0 0.0)", i.e., a zero, and the point at the upper 
left of a graph (0. 0 1.0). And between each straight line is equalized for 100 minutes. The straight line 
which follows, for example, will connect a zero (0. 0 0.0) and a point (0. 6 1.0) if the saturation conversion 
parameter by the side of low saturation is "40" is shown. 

[0061] On the other hand, a high saturation side parameter means the straight line which connects "0 (l. 
0 1.0)", i.e., the point at the upper right of a graph, and a zero (0. 0 0.0), and a high saturation side 
parameter means the straight line which connects the point (l. 0 1.0) of "100, i.e., the graph upper right,", 
and the point at the upper left of a graph (0. 0 1.0). And between each straight line is equalized for 100 
minutes. The straight line which follows, for example, will connect the point (1. 0 1.0) and point (0. 0 0.2) 
at the upper right of a graph if the saturation conversion parameter by the side of high saturation is "20" 
is shown. 

[0062] In addition, although drawing 14 showed the example of the transfer characteristic which raises 
saturation, the transfer characteristic to which saturation is reduced is considered the same way. The 
example of the transfer characteristic to which saturation is reduced is shown in drawing 15 . 



[0063] In drawing 15 , a horizontal axis expresses the saturation (0.0-1.0) of a subject-copy image, and the 
axis of ordinate expresses the saturation after conversion (0.0-1.0). Two saturation conversion parameters, 
a low saturation side and a high saturation side, have the value of 0-100, respectively, and the conversion 
straight line supports each. 

[0064] In this drawing, a low saturation side parameter means the straight line which connects "0 (0. 0 
0.0)", i.e., a zero, and the point at the upper right of a graph (1. 0 1.0), and a low saturation side 
parameter means the straight line which connects " 100 (0. 0 0.0)", i.e., a zero, and the point at the lower 
right of a graph (l. 0 0.0). And between each straight line is equalized for 100 minutes. The straight line 
which follows, for example, will connect a zero (0. 0 0.0) and a point (l. 0 0.6) if the saturation conversion 
parameter by the side of low saturation is "-40" is shown. 

[0065] On the other hand, a high saturation side parameter means the straight line which connects "0 (l. 
0 1.0)", i.e., the point at the upper right of a graph, and a zero (0. 0 0.0), and a high saturation side 
parameter means the straight line which connects the point (l. 0 1.0) of "100, i.e., the graph upper right,", 
and the point at the lower right of a graph (l. 0 0.0). And between each straight line is equalized for 100 
minutes. The straight line which follows, for example, will connect the point (l. 0 1.0) and point <0. 2 0.0) 
at the upper right of a graph if the saturation conversion parameter by the side of high saturation is " 20" 
is shown. 

[0066] Thus, a raise in saturation or the reduction in saturation beyond necessity is avoidable by enabling 
a setup of a saturation parameter which is different by the low saturation and high saturation side, 
respectively. In addition, the saturation transfer characteristic shown in drawing 14 and drawing 15 may 
be beforehand stored in ROM101, or is stored in RAM103 or storage section 8 grade, and is good also as 
updating being possible. 

[0067] In this operation gestalt, if the block which has the image attribute of "people" in an image exists, 
a saturation conversion parameter will be set up so that the saturation of the block concerned may be set 
to "0.4" corresponding to the saturation A according to attribute held at the parameter attaching part 5. If 
similarly the block which has "plants" or an "empty" image attribute exists in an image, a saturation 
conversion parameter will be set up so that the saturation of the block concerned may be set to "0.3" 
corresponding to the saturation B and C according to attribute held at the parameter attaching part 5, or 
"0.4." 

[0068] For example, in (a) of drawing 6 , when the saturation (for example, average saturation of the pixel 
within a block) of the block with which the image attribute of "people" was given is "0.2", it is necessary to 
change this saturation into "0.4." In this case, since it is the conversion which raises saturation, when the 
straight line group of drawing 14 is referred to, it turns out that the point of changing saturation "0.2" 
into "0.4" is equivalent to the point on a graph (0. 2 0.4). Therefore, it passes along this point or the 
nearest straight line is set up as a saturation conversion parameter. Therefore, "50" and "30" are set up in 
this case, respectively as a saturation conversion parameter by the side of low saturation and high 
saturation. 

[0069] Moreover, in (b) of drawing 6 , when the saturation of the block with which the "empty" image 
attribute was given is "0.5", it is necessary to change the saturation into "0.4." In this case, since it is the 
conversion which lowers saturation, when the straight line group of drawing 15 is referred to, it turns out 
that the point of changing saturation "0.5" into "0.4" is equivalent to the point on a graph (0. 5 0.4). 
Therefore, it passes along this point or "-20" is set up by setting up the nearest straight line as a 



saturation conversion parameter, respectively as a saturation conversion parameter by the side of low 
saturation and high saturation. 

[0070] On the other hand, no blocks which have image attributes, such as a "man", "plants", and "empty", 
exist in an image. That is, when the block corresponding to the saturation according to attribute held in 
this image at the parameter attaching part 5 does not exist, in steps S103 and S104, "40" which is initial 
value, and "20" are set up, respectively as a saturation conversion parameter by the side of low saturation 
and high saturation. 

[0071] Next, based on two conversion straight lines, the low saturation side set up as mentioned above 
and a high saturation side, the saturation transfer characteristic actually used for saturation transform 
processing is computed. For example, in drawing 14 , as a saturation conversion parameter by the side of 
low saturation and high saturation, when "40" and "20" are set up, respectively, two corresponding 
straight lines cross at an A point, therefore ■ a step - S - 105 - **** a zero (0. 0 0.0) - an A point - and 
■■ a graph - the upper right a point (l. 0 1.0) - connecting - a straight line - saturation - the transfer 
characteristic - ****** - computing - a step - S - 101 changing - having had - HLS - data - 
saturation - (-- S --) " a component - receiving this a property - having been based -- saturation 
conversion - giving . According to this saturation transfer characteristic, if the saturation after 
conversion is not set to 0.0 (achromatic color) in the chromatic color field of a subject-copy image, it turns 
out that it is not saturated with 1.0. 

[0072] Thus, by enabling a setup of a saturation parameter which is different by the low saturation and 
high saturation side, respectively, a raise in saturation or the reduction in saturation beyond necessity 
can be avoided, and suitable saturation amendment is attained at which side. 

[0073] ' As it is beyond color space inverse transformation processing, if saturation conversion is 
performed to HLS data, transform the HLS data after saturation conversion inversely to RGB data in the 
saturation calculation section 11 at step S106 of drawing 12 next. Here, the flow chart of the inverse 
transformation processing to RGB data from HLS data is shown and explained to drawing 16 . 
[0074] In drawing 16 , it judges (S30l), if it is beyond a predetermined value, it will make into parameter 
M=L (1.0+S) whether for the value of Lightness L to be beyond a predetermined value (0.5) first (S302), 
and if it is under a predetermined value, it will consider as M=L+S*LS (S303). And after setting up 
parameter m=2.0 L-M (S304), each color component value of R, G, and B is acquired as follows by 
Function f (m, M, h) (S305). 
[0075] 

R=f(m, M, H) G=f(m, M, H120) B=f (m, M, H-240) - here, Function f (m, M, h) is determined as follows 
according to the value of h. In addition, if h is negative, the value which added 360 to h will be referred to. 
[0076] 

0<=h - < 60:f(m, M, h) =m+(M-m) h/6060<=h - < - 180:f(m, M, h) =Ml80<=h<240:f(m, M, h) =m+(M-m) 
(240-h) /60240<=h<360*f(m, M, h) =m thus Inverse transformation of the HLS data after saturation 
conversion is carried out to RGB data, and it is held at a buffer 4. And this RGB data is outputted as an 
output image 14 (S7). 

[0077] In addition, in this operation gestalt, although the example which sets up the saturation 
conversion parameter by the side of "40" and high saturation for the saturation conversion parameter by 
the side of low saturation as "20" was explained, each parameter is not limited to this example, and as 
long as it is within the limits (in the case of the above-mentioned example 0100) which can be set up, it 



may set up what kind of value. Furthermore, it is good also as a direct setup with user directions being 
possible in a saturation conversion parameter. That is, a user is able to change the parameter set up in 
the saturation conversion parameter setup section 12 through keyboard I/F109. For example, he is able 
for a user to direct an image attribute directly and to set up a saturation conversion parameter according 
to the this directed image attribute. 

[0078] Moreover, although this operation gestalt explained the example which matches a saturation 
conversion parameter with a saturation conversion straight line as shown in drawing 14 and drawing 15 , 
the saturation transfer characteristic of this invention may not be restricted to a straight line, and may be 
a curve. Namely, what is necessary is just to set up a straight line or a curve suitable as the saturation 
transfer characteristic so that suitable saturation conversion may be attained. 

[0079] As explained above, since the attribute of an image can be distinguished and the saturation 
transfer characteristic can be set up according to this distinction result, according to this operation 
gestalt, the optimal saturation conversion according to an image attribute is attained. Especially, human 
being can gaze at human being's flesh color etc., and good saturation conversion according to the memory 
color which reacts sensitively to the delicate conversion can be performed. 

[0080] Moreover, since the saturation transfer characteristic can be made adjustable by the low 
saturation and high saturation side, fine saturation conversion can be performed and generating of 
achromatic-color-izing by the side of the low saturation accompanying saturation conversion of a 
chromatic color, the saturation of the saturation by the side of high saturation, etc. can be prevented. 
[0081] <Modification> In this operation gestalt mentioned above, as shown in drawing 6 , the example to 
which only one kind in each attribute of a "man", "plants", and "empty" appears in an object image was 
shown. However, naturally the case where two or more kinds of image attributes, such as "empty", are 
given with "people" in one image is considered. In that case, a saturation conversion parameter common 
to these two or more attributes is set up, and it will be satisfactory if the saturation conversion which can 
be satisfied also to which attribute is possible. However, when a common saturation conversion 
parameter cannot be set up, it is necessary to set up priority between each attribute. What is necessary is 
just to set up priority in order of "man" >"empty" > "plants" as an example. Of course, it cannot be 
overemphasized that a priority is not limited to this example and it can be set as arbitration by demand of 
the image formation condition in the scene classification and the image processing system of an image or 
a user. 

[0082] Moreover, in this operation gestalt, the attribute to which importance is attached in the case of 
saturation conversion was made into three kinds, a "man", "plants", and "empty", and the example which 
holds the saturation according to attribute corresponding to these to the parameter attaching part 5 was 
explained. However, of course, the saturation according to attribute corresponding to other attributes, 
such as the "sea", may be added to the parameter attaching part 5, for example. Furthermore, the 
attribute of the "person" who made it correspond beige in this operation gestalt may be subdivided in the 
"white races", a "black race", "yellow- skinned races", etc., and an "empty" attribute may be subdivided in 
"cloudiness", fine [ "fine" ], "evening glow", a "night sky", etc., and the saturation according to attribute 
corresponding to each may be. added. Namely, what is necessary is just to set the optimal saturation to 
each attribute as the parameter attaching part 5. 

[0083] Moreover, the division block count in the case of image attribute distinction may also be divided for 
example, not only into 3x5 blocks shown with this operation gestalt but into 5x7 grade still more finely, or 



may determine the number of partitions as it accommodative in consideration of the aspect ratio of an 
image. Furthermore, the configuration of 1 block can also consider various configurations, such as not 
only a rectangle but a triangle, and a hexagon, a trapezoid. 

[0084] Moreover, in this operation gestalt, although the example which sets up a saturation conversion 
parameter was explained so that the average saturation of the pixel within this block might serve as a 
predetermined value about the block with which the predetermined attribute was given, it is also possible 
to set up a saturation conversion parameter based on the average saturation only about the pixel which 
extracts with the recognition technology of common knowledge of the main object, and constitutes this 
object in this block. By carrying out like this, the optimal amendment for the main object which is not 
influenced of a background is attained. 
[0085] 

[The gestalt of other operations] In addition, even if it applies this invention to the system which consists 
of two or more devices (for example, a host computer, an interface device, a reader, a printer, etc.), it may 
be applied to the equipments (for example, a copying machine, facsimile apparatus, etc.) which consist of 
one device. 

[0086] Moreover, it cannot be overemphasized by the purpose of this invention supplying the storage 
which recorded the program code of the software which realizes the function of the operation gestalt 
mentioned above to a system or equipment, and carrying out read-out activation of the program code with 
which the computer (or CPU and MPU) of the system or equipment was stored in the storage that it is 
attained. 

[0087] In this case, the function of the operation gestalt which the program code itself read from the 
storage mentioned above will be realized, and the storage which memorized that program code will 
constitute this invention. 

[0088] As a storage for supplying a program code, a floppy disk, a hard disk, an optical disk, a 
magneto-optic disk, CD-ROM, CD-R, a magnetic tape, the memory card of a non- volatile, ROM, etc. can 
be used, for example. 

[0089] Moreover, it cannot be overemphasized that it is contained also when the function of the operation 
gestalt which performed a part or all of processing that OS (operating system) which is working on a 
computer is actual, based on directions of the program code, and the function of the operation gestalt 
mentioned above by performing the program code which the computer read is not only realized, but was 
mentioned above by the processing is realized. 

[0090] Furthermore, after the program code read from a storage is written in the memory with which the 
functional expansion unit connected to the functional add-in board inserted in the computer or a 
computer is equipped, it cannot be overemphasized that it is contained also when the function of the 
operation gestalt which performed a part or all of processing that CPU with which the functional add-in 
board and functional expansion unit are equipped based on directions of the program code is actual, and 
mentioned above by the processing is realized. In addition, when applying this invention to the 
above-mentioned storage, the program code corresponding to the flow chart explained previously will be 
stored in this storage. 
[0091] 

[Effect of the Invention] As explained above, according to this invention, the suitable saturation 
conversion according to an image property is attained. 



[0092] 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The block diagram showing the hardware configuration of the image processing system 
concerning this invention, 

[Drawing 21 Drawing showing the example of a functional-block (module) configuration of the software of 
1 operation gestalt concerning this invention, 

[Drawing 31 The flow chart which shows the outline of the image processing in this operation gestalt, 

[Drawing 41 Drawing showing the example of a data item held by the parameter attaching part, 

[Drawing 51 The flow chart which shows image attribute distinction processing, 

[Drawing 61 Drawing showing an example of an image attribute distinction result, 

[Drawing 7l The flow chart which shows highlights shadow calculation processing, 

[Drawing 8l Drawing showing an example of a brightness histogram, 

[Drawing 91 The flow chart which shows the White Black balance calculation processing 

[Drawing 101 The flow chart which shows image amendment processing, 

[Drawing 111 Drawing showing the example of a property of a look-up table, 

[Drawin g 121 The flow chart which shows saturation transform processing, 

[Drawing 131 The flow chart which shows color space conversion processing, 

[Drawing 141 Drawing showing the example of the saturation transfer characteristic, 

[Drawing 151 Drawing showing the example of the saturation transfer characteristic, 

[Drawing 16l the flow chart which shows color space inverse transformation processing - it comes out. 

[Description of Notations] 

1 Input Image 

2 Image Input Section 

3 Image Output Section 

4 Image Buffer 

5 Parameter Attaching Part 

6 Histogram Attaching Part 

7 Histogram Creation Section 

8 Highlights Shadow Calculation Section 

9 White Black Balance Calculation Section 

10 Image Amendment Section 

11 Saturation Calculation Section 



12 Saturation Conversion Parameter Setup Section 

13 Saturation Transducer 

14 Output Image 

15 Image Attribute Distinction Section 



[Translation done.] 
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